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(54) IMAGE DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To provide a small-sized, energy saving type image display 
device which can produce high-resolution colored virtual images by forming 
the image of a light beam reflected by specular elements corresponding to 
effective pixels based on image signals on the retinas of the eyes of a user. 

CONSTITUTION: In an image display device 1. a light beam L1 is 
successively projected upon the reflecting surface of a specular deflection 
type spatial modulation element 5 by using the element 5 and, at the same 
time, the specular elements of the element 5 are successively turned on or 
off based on a supplied video signal SI. The light beam L2 reflected from 
the reflecting surface of the element 5 forms an image on the retinas of the 
eyes of a user through a projected light/emitted light separating optical 
system 4 and a projection optical system 6. In this case, the specular 
elements of the element 5 are arranged in the same way as the 
arrangement of the pixels of video data based on the video signal S1, and a 
high-resolution virtual image can be presented to the user. Thus, a small- 
sized image display device which does not require screen, etc., nor 
consume much electric power is obtained. 
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^Kffiid0&4 2 (B7> ««i&an-6*««^s i \z 

S^T3t«»4 5 ©KJK^-f t-H50A-50C 
(08) 3^6»3K3ns3tB«6B*«fl:a«J:3fc: 

(c&snT^s. zzizzeimm&KDmG, mzmsfr 

20 SfcW&j&>fc«fc3fc, a**? 4 2ttttW#¥*4 7CD 
A-757-5 6fcA»U R»bfc»#L4 2£33fc 

[0 0 4 1] ^©tt'&SJtt*^ 4 2tt, *-©S#ffiKA 
Wt"S»*L 4 2©3t*W»«3t**4 7<Z>8#k>X 

5 5^lTA-757-5 6trA»*r^tf-AL4 

30 [0 0 4 2] «±©*|/£fci5^T, MittH1K&K&B4 
0rtt»2*lfi«fl!)«^i:RI«K:LT*B««S 1 
^<*«^ra-1f©Bg7©»JK±Ti|g«ai3-^. 
£<DHfc*3RS«4 0Tf»«Hfcft©K^*9— ©an* 

k» UTH2 mi&m<Dm»^mm 4o^^^>h7 

Xh£<> ttMTOS irc«^<BBft»*tB*a-&to 

49 [0 0 4 3] H±eE>BdEfcJ:fttf, m&ftRZt 
^«tf-AL4 0 SMBBABSmXBXT- 5 SJflU 
a-if ©R 7 ©BB±T»»;S** J; 3 (C l,ftzt\z£ 

*o«*«*©iJ>tt^B«**J8B**a-rs;: 

[0 0 4 4] (4) ^4^JS^ 

50 XXttY*ftLTSTB9«fB4*JI«IC<t5B«a« 
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[0 0 4 51 -r«CfoSlB«***«6 0K*^TH, Sf§ 

3^*«tra»ic»*an&*s«4 sx, 45Y, m 

SfiflffifflBfflMrpSX, 5Y, a«3t»tfffl«3t» 

^ieik4 6x, 4 6Yfe*n"€ r n2r)r , p«'u 

a5«^aK»lsIB4 2**#*fi«4 5X, 4 5YK*tt 
fftB!S^S4 2X, S4 2YS3Sffl-rsc:iKJ:0 
Sttft3ttB»4 5X, 4 5Y*6#fi3fc HMSW 

fttf~AL4 0X, L4 0Y*IB*«ita-&Si#iC, 
fcMfiflflfflaBMIJl^ 5 X, 5 YtfXH*?Btt@ 

84 3^6M*WT-mS4 3X, S43YI: 

m^x, »»*RtffflW3t»iiiaB4 6x, 4 6y^ 

^LT#E#MlCAIfr53tt#£-AL4 OX, L4 

oy^wxbiu d©e*»6nfc)ti;-^L4 i 

X. L 4 1 Y *«*t?l»tfffi»«»(B>e** 4 6X, 4 

6 Y«h&#Ofc#&6 1 ^^UT^-lf<D^Bg7X, 7 

&snr^s. rntc<t o ^oBfl&^B 6 o 

a— tfOftH7X, 7YIC*««^S lfc*^<*«ft 

[0 0 4 6] ^SS_h3feMSR4 4X, 4 4Y£^fr&*^ 
HSiKOWJKa^KH-W^fcltS^XXttYftft 

^*K«4 5X©«3K^*-H5 0AX, 5 0BX, 
5 0CX3^6*»Sn&*fi3t» »fi3tRtf*fi«tt, 

^^D-f7^5-75 1AX, 5 1 BXICfc^T^riE 
Sn* 1/>X5 2XfcJ:^T¥ff3t"Cfe-53ttr-AL4 

o xfc*«sn&^««a»u»3e»»ig»4 ex* 
waie^BXflDKttiiifcxwr*. PWHcbTjtasaM s 

Y©»je^-f*-H5 0AY, 5 0 BY, 5 0CY*5 

^^»75 1AY, 5 1 BYlCt^T^iESSn, l^>X 
5 2 Yfc±t3TW#T&*#lf— 4 0 Yfc«*S 

nit»&ttxgafmtt^»m@»4 6 Yft^dE-rsA- 

3 YS^UT«H*lRlfflaW*W*^ 5Y© 

ewbskawt*. 

[0 047] ttBflftS&mXH*? 5 X C*5V>T 
jMBK^MklSM 33^6«»Sn*5 ? -"^«^S4 3 
X (B9) KfcCT, £»mfcH»Sn«6i;-AL4 
0 X)^*ft*0 tSJCtt^ttfBfeftx-^^^feja^OH 

L4 0XS:gB»WiC)tK5 4X^fp)tcS»t, 

AWf 5*bf-AL4 0X*«JRfi3t<Ot€riCt4SKlft« 



(7) 1$i¥7-2l 2 6 8 0 

tttBfc&trOfcK-A L 4 0 X €9»«IC*» 54XJ 

[phceuu *oK»iBicAirr*3eif-AL4ox^ 

*^S«ffi* : F«:frt***>ttffli:3a:oT*lf-AL4 0 

x*«#»Kyfctt 5 4 x>WdfcEJ«-*. 

[0 0 4 8] ZtDft&S 4X#fiKEIt3nfc3Klf--A 
L 4 1XH u^A-7^7-5 3Xt, 
6 1 XCDSKI/>X5 5X^A-7a7-7 Ott^ 
LTa-ifO|g7XICA«b, *©JMU:T«6«-r*. 
J0 K«ICbT«HlBl«a!ffllB*ll«^5YK:*V»T»a. X 
M3R?HHrBtt4 SfrSfW&SnS^-iMIJfS 4 3 Y 

(IS 9) IZJ&VTs *©K«aSK:«»aft*3tli-AL 
4 o Y«t#Motfl:«SK»*T-^0*fi«»o 

AL4 0YS«B»»I^K5 4Y*rRJlCK»U Kftffi 
fcA»TS*t-AL4 0 Y*«fi3K©i:€rfcttS«[i* 

>tt»tJ5c^T*H-AL 4 0 Y^SB^MtC3tte 5 4 Y 
#ftfcEltU *T3E»mfcA»r*3ttf-AL 4 0 Y 

0 YS«»»fc«B 5 4 Y^fflfcEiW*, 
[0 0 4 9] d©3tt»5 4 Y3Er|ni(CEJtanfc3KK-A 
L 4 1 YH ^(DW\~y^7~5 3Yt, «|*3K¥* 
6 1 Y©&i2U>X5 5 YRt/A-^S^— 7 OtS^ 
LTa-if<DIIB7 YfcAitU -fc©*JR±T?j|6fM-*. 
£ftfc<fcOSRHB*S*B6 0rtt, a— if©ftR7 

x, 7 Y©ftiHBi±fc-tn-en*««#s 1 fc*^<* 

4 2 6 IX* 6 1Y^i*nA-7^7 
-7 0£^LT:i-tftD&BS7X, 7 YiCAIJLIi&J: 
5fc:ft:*tu ITSKa- tft««m^s l tcSt? 

[0 0 5 0] C attHflat3KSB6 0 

ytm^4SX, 4 5 YOJBfc^-f *---I*5 OAX-5 0 
CX, 5 OAY-5 0CY*S«*SnS3tafcK*JH* 

[0 0 5 1] £ b^©^£#J(7)J§^ ^31 l^b 
feWS^ftiilr. a**f4 2tt/W$7-7 0© 
50 a-if©^ag7X, 7Y©+*{*iSJCA»U E»b& 
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[0 0 5 2] a±©*J«t33^T, M3KBia^KB6 

[0053] ^±o)««tcj;n«, u&mas 
n&mm^mmxmmmz^mmmzm^mvx 

&£#tf-AL4 OX, L4 0Y&«ffifi|Pia^W*« 
5X, 5Y*ffl^TI*«B«S HCX^TaiH* 
■lUfca, a-tf©B7X, 7 Y©JHIB±"C|g«Sli-S 

[0 0 5 4] (5) msfmm 

SllB«©iil«a^K«ia:ll«K»d£SnT^5. Tfc 
fe-6SttH«*3RgB8 Otfi SI 1 3tc^*Ti:plc, 

L10^U>X1 lH^^T¥fT^03th'-AL 1 fc« 

[0055] ztotimmmfom&m&Mttsti* % 

■*?«RHtt2 (B12) frSM&Stt*?-**** 

S3 (hi 2) rc*i;Ta«3ieif-ALiftjH*aH* 

PIU d(7)iBm#6nfc7th'-AL2^A-7^^-l 

[0 0 5 6] £©*)M!0>*£, ^ffflfftg^8B8 0 
-8 3S»<4T03t**3-5, 8 2*VyW#- 

*V\-7 5^-8 3Xte:7n>h#5X9 1 tHDJSrift 
[0 0 5 7] «±0»^lC<i:n«, SI j«Jt«OHft« 



(8) &M¥7- 2 1 2 6 8 0 

14 

S IfcS^TSIW^liLfcflk £n£a-if<Z)BB7£> 
©H«**»*ft«»i*rfc*«lH»S 1 

[0 0 5 8] (6) ffittgflM 

jo /j:*±a©*i-»4*js«ic*^Ttt, is«s^es 

1, 2 0. 4 0, 6 OZ^y K-7£>hfflK*«-r*J; 
[0 0 5 9] *3fc±»©SlK S2 3fe»S5^««K* 

^x\$. a*-r5*«©i*Bi©*a*sctLT**s/t^ 

©±5K:»«©*S1K:*^T*H«3, 2 2*>&ffl 
a? M3tt*3fcfcT-AL 1, L2 0©*3fta**fc;*1i:S2r 

sc*ffl^ra*-r*jB«c!)»n*«R-r* j: 5 ic Lxh 
[0060] ssK:±ic©si3arxjB4«iii«*ett» * 

2ggg4 5, 4 5X, 4 5 Y36*6ffl»$tlS3ttf-AL4 

0, L4 0X, L4 0 YO»K3l#££fl:3li:*££K«fc 

30 [0061] asfc±a©»2*is«K:*^Ttt» %m 

fCA^attW(CEJ«LTaS3tlf-AL 2 0 *#jGjfr* 
^RtLT*^-*^^3 0&^£J;5K:Lfc«'&£ 

» 4 HJBW<0«t 5 *~ F &fflV»5 J: 

1 , » 2 r^sb 3 <Dytnijftizffimmzmft®m\zKM 

^JiiHttKEJB bra-s^br-AL 2 0 5 
[0062] asicjtH«2 2*«*ft3t* m&yt&ztn 

50 i:^tC, ^0>£:«ft«Ha^iaS!inS!n*?«>ftllB* 
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[0 0 6 3] *6fc±»©fB2-»4**«lw45^T 

[0 0 6 4] a&IC±J6©»3Sr;»4*JIS«lCi5ViT 
ft, #383fc$W H 5 OA-5 0C, 50AX-50 
CX, 5OAY-5 0CY3&>6fttt$tlfc3tS^^n 
-f7^57-5 1 A, 5 1B, 51AX, 51BX, 5 

1 AY, 5 1 BY*m^T^f&tZ><ko\ZLfzm-£\Ztf 

^-r^D< y?7vx&&m*z>&oizLTb&^. 20 

[0 0 6 5] 3 6lC±ifi©»l-|g5Sat«JC45UT 

3t^*-H 5 OA- 5 OC, 50AX-50CX, 5 
OAY-5 0 CY^fflV^i^tcLfeJg'&tC^^T^ 

it». *%m$zti\zmt>?. c(Dm¥mfr\s~*f^m 

[0 0 6 6] 3 6lC±jfifl!>JB2-Sl4 5afi«lC^^T 
tt. &7fcK9i2 2, 4 5, 4 5X, 4 5Y*>S3fi©3K 
T?»jfcaft£#£-AL 2 0, L4 0, L 4 0 X. L4 
0 Y 5 K Lfc&£Ktt^T^£#, 5» 

Wtt£nj;:l8€>1\ 4 5, 4 5X, 4 5 

[0 0 6 7] S6K±5fiCDJB3RtfJB4*lK«rfc*ViT 
tt, ^#©WSSCJ6UT3iaB»4 4, 4 4X, 44 Y 
*>Sttlt;£ftS#tf-AL4(h L40X, L4OY0 

SHBttcttfcHS-r. a-if©iB7, 7X, 7YI:a» 
[0 0 6 8] a6fc±5fi©»l-»5*JS«JC45^T 

) fimm<om^mmm?*w&mn\z&rj<wmy" 

-*©1M #©B*©EW (WAtf768 

x 576 OSS) tH«tcEWSn*^tlCJ:0* 1/2 

^ >5pccd m#m*M=n eao**a©K»Bi*«» 



4$W¥7- 2 1 2 6 8 0 

r ©^a* ©ttjs©BBBft$!2mxn#?&;BT 

[0 0 6 9] 

[58H©3S«] ±»©<fc3fc*«Wfc«fcn«* &»©8I 
BMMJIW 1 ©EWffi fc3fc tf- A *m%m$$ b & # S 3K 

9, x^>J->*tMtWi:«»Sti5 

m2-&*zttfi-CZ* #<LT*»JS©*^*5-©B 
• ftS^LffS^fflfc a^iB»ftA©5J>fc^B«*3» 

[HI] »l*JB«^±*B«a**B©^#*l«fe* 

t*:/cr;/£BT»5. 

[B2] ttBfifr£gnxBX?©KH£ft?*B£ft 

[B 4 ] ft 1 £tttt©Bft^£B©X¥*&KTBSt 

«&¥ffi0T&£, 

[05] JB2«KM^<k«Bflk«^B©±#«IA«^ 

[0 6] «2%lK«(DB«S^SBOX¥«&^TIHI 

MftTO0T&£<, 

[0 7] B3%IKflK:J:«BB^SB(0±#«||fi6^ 
[08] JBS^ttMOBB^SBO^X^^-rKB 

[09] m4mmm\zx&m*ttmm®±tmai*7K 

[01 0] B4««l{f|(DBIk*^SBOX¥S«^ a r« 

[011] »4«Mifl©BB%^SB(Z)X^««^'rK 

[012] «5«li|f|kJ:«Blk»^BO^fMflJC« 
sR-fr/D^BT**. 
[013] S5«lKflCDBBmRKB©je¥X«^ > rB 

1, 2 0, 4 0, 6 0, 8 0 BftS^Sfl> 3, 2 

2, 45, 45 X, 45 Y, 5, 5X, 5 

Y MBflfflS£m£B*?» 6, 2 4, 4 7, 6 1 

X, 6 1 Y, 8 1 JftltJfc**. 7, 7X, 7Y 

IB, 4 2 S**^ 5 0A-5 0C, 5 0AX-5 

OCX, 50AY-50CY SBK^-f*-^ L 

1, L2, L20, L21, L40, L41, L40 
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